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b DEPARTMENT OF THE ARMY
0 NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

REPLY TOWALTHAM. 
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NEDED

* Honorable Edward J. King
Governor of the Commonwealth of

State House
Boston, Massachusetts 02133

Dear Governor King:

* Inclosed is a copy of the Sawyer Pond Damn (MA-00050) Phase I Inspection
Report, which was prepared under the National Program f or Inspection of
Non-Federal Dams. This report Is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the

- beginning of the report. I have approved the report and support the
* findings and recommendations described in Section 7 and ask that you
* keep me informed of the actions taken to implement them. This follow-up

act ion is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, Mr. Nathan Tufts, 359 Main Street, Greenfield,
Massachusetts 01303.

*Copies of this report will be made available to the public, upon
* request, by this office under the Freedom of Information Act. In the

case of this report the release date will be thirty days from the date$ - of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out
this program.

'K. l C.E. EDGAR, IIItiAs stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification Number: MA 00050
Name of Dam: Sawyer Pond Dam
T own: Northfield
County and State: Franklin County, Massachusetts
Stream: Bennett Brook
Date of Inspection: December 4, 1980

BRIEF ASSESSMENT

Sawyer Pond Dam is a 170 year old earth embankment about 150 feet iong with
a top width of 40 feet and a maximum height of about 27 feet. Both the upstream
and downstream slopes are approximately 1H:1V. The concrete drop box inlet
spillway has a crest length of 19 feet. Discharge over the spillway passes through
the embankment within an 8-foot by 8-foot concrete culvert. County route #142
(Mt. Herman Station Road) traverses the embankment crest. The dam was
originally constructed to provide hydropower for a millworks. The impoundment is
currently used for private recreation only.

The impoundment behind the dam is about 1,500 feet long and has a surface
area at the spillway crest of about 18 acres. The drainage area above the dam is 3.5
square miles and the maximum storage at the top of the dam is 365 acre-feet.
Because the maximum storage is less than 1,000 acre-feet and the maximum height
of the dam is less than 40 feet, the size classification is "Small". The discharge
from the breach of the dam could affect a railroad bridge about 1,600 feet
downstream and a highway bridge about 3,600 feet downstream from the dam. The
dam has been classified as having "Significant" hazard potential. Based on the
"Small" size, "Significant" hazard potential, the selected test flood is one-half of the
Probable Maximum Flood (PMF).

The dam appears to be in fair condition. The roots of trees growing on the
embankment slopes may increase the seepage potential and high winds may dislodge
the trees removing significant portions of embankment material. The absence of
erosion protection on the upstream slope exposes the dam to possible damage from
erosi on. The deterioration of the upstream retaining walls could lead to slope
instability. The dam has a low-level outlet consisting of two, four-inch diameter
taps with valves mounted on a blind flange fitted to the downstream end of a 32-
inch diameter cast iron pipe outlet.

The test flood inflow for the facility is 3,860 cfs. The routed test flood
outflows of 3,570 cfs overtops the dam by 3.2 feet. The spillway capacity prior to
overtopping of the dam is 885 cfs or about 25 pecent of the routed test flood

- outflow.

Within one year after receipt of the Phase I Inspection Report, the Owner, Mr.
IL Nathan Tufts, should retain the services of a registered professional engineer,

experienced in the design and construction of dams, for the following purposes: 1)
perform detailed hydrologic and hydraulic analyses to determine the need for



increasing spillway capacity; 2) perform an investigation to determine the source
and extent of seepage observed at the junction of the concrete drop box inlet and
the concrete culvert; 3) direct the removal of trees and their root systems from the
embankment and including the area to 20 feet from the toe and direct the
backfilling of any remaining voids with suitable, thoroughly compacted material and
4) design and supervise repairs of the deteriorated upstream concrete retaining wall.

In addition, the Owner should implement the following operational and main-
tenance procedures: 1) remove the 32-inch diameter cast iron pipe and its concrete
supports from within the 8-foot by 8 foot concrete culvert; 2) repair the gate system
for the low-level outlet; 3) provide riprap protection on those sections of the
upstream slope not supported by the retaining wall; 4) remove brush from the
embankment slopes; 5) develop a downstream warning plan and during periods of
heavy rainfall and/or runoff, monitor the dam and alert the railroad in the event of
an impending failure; 6) institute a program of annual technical inspection and 7)
establish and implement a regular maintenance program.

O'BRIEN & CERE ENGINEERS, INC.

John J. Williams, P.E. " Or Date:_

Vice President HN JAY
Massachusetts Registration No. I 0vWILLIAMS
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This Phase I Inspection Report on Sawyer Pond Dam (MA-00050)
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering Judgement and practice, and is hereby
submitted for approval.

\AAFZ~a~
JOS WIN EGANJ MEMBE
Wate ontrol Brance
Engineering Division

ARAHAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

CARNEY H. TERZIAN, CHAIRMAN
_, Design Branch

Engineering Division

Sa_.

a.. APPROVAL RECOMMENDED:

-JOE B. I/YAR

Chief, Engineering Division .



PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testinq, and detailed comnputational evaluations
are beyond the scope of a Phase I investigation: however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while improving the stability and
safety of the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a spillway will not pass the test
flood should not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential.

The Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings and other 1
items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for compliance
with OSHA rules and regulations is also excluded.

-
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

SAWYER POND DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a National Program of Dam
Inspections throughout the United States. The New England Division of the Corps of
Engineers has been assigned the reponsibility of supervising the inspection of dams
within the New England Region. O'Brien & Gere Engineers, Inc., has been retained
by the New England Division to inspect and report on selected dams in the
Commonwealth of Nassachusetts. Authorization and notice to proceed were issued

to O'Brien & Gere Engineers, Inc., by a letter from the Corps of Engineers dated
November 12, 1980 and signed by Col. William E. Hodgson, Jr. Contract No.
DACW33-81-C-0016 has been assigned by the Corps of Engineers for this work.

b. Purpose of InspecLion. The purpose of performing technical inspections and
evaluation of non-federal dams is to:

1. Identify conditions which threaten the public safety and make the
Owner aware of any deficiencies so that he may correct them in a timely manner.

2. Encourage and prepare the states to initiate an effective dam safety

program for non-federal dams as soon as possible

3. Update, verify and complete the National Inventory of Dams.

1.2 Description of Project (Information was obtained from Franklin County, Mr.
Nathan Tufts, the Owner, and the Massachusetts Department of Environmental
Quality and Engineering (DEQE)).

a. Location. Sawyer Pond Dam is located on Bennett Brook within the
Township of Northfield, MA. The dam is shown on USGS Quadrangle entitled
"Northfield, Mass." at coordinates N420 41.4', W72 0 29.1'. A regional location plan of
Sawyer Pond Dam is enclosed as Figure 1, pg. vi.

Approximately 1,600 feet downstream of the dam is a Boston and Maine
Railroad bridge while a road spans the brook about 3,600 feet downstream of the
structure. Since the brook enters the wide, flat Connecticut River flood plain about
300 feet upstream of the road and there are no occupied dwellings within the
potential floodplain, the railroad bridge and the road are the potential damage
centers.
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b. Description of Dam and Appurtenances. Sawyer Pond Dam is an earth
embankment approximately 150 feet long with a maximum height of about 27 feet.
The top width is approximately 40 feet and both the upstream and downstream
slopes are about IH:IV. County route No. 142 (Mt. Herman Station Road) traverses
the embankment crest.

The spillway consists of a sharp-crested, vertical drop box inlet discharging into
an 8-foot by 8-foot, 56-foot long concrete culvert. The weir crest is 19 feet long
and the vertical drop is about six feet. The upstream invert of the culvert is 7.5
feet below the drop box inlet floor elevation.

The outlet works consist of a 42-inch diameter cast iron pipe controlled by a
hand-operated gate valve. The pipe, which is located beneath the drop box inlet
spillway floor, reduces to a 32-inch diameter pipe within the concrete culvert. The
pipe terminates with a blind flange at the downstream end of the culvert. Two four-
inch diameter taps with valves pass through the blind flange. Two inlet pipes (one 4-

* inch diameter and the other 6-inch diameter) with inverts at the floor of the drop
* box inlet spillway floor are blocked with wood plugs.

C. Size Classification. Sawyer Pond Dam's maximum storage capacity and
maximum height are 365 acre-feet and 27 feet, respectively. The criteria for the
"Small" size category includes dams which have a storage capacity between 50 acre-
feet and 1,000 acre-feet and a height less than 40 feet. Sawyer Pond Dam is
therefore classified as a "Small" size dam.

d. Hazard Classification. Sawyer Pond Dam is located 1,600 feet upstream of
a Boston and Maine Railroad bridge and 3,600 feet upstream of a roadway culvert.
Bennett Brook flows into the uninhabited Connecticut River flood plain about 300
feet upstream of the road culvert. A search for the dwellings in the floodplain,
which are shown on the USGS quadrangle sheet, revealed that these structures no
longer exist. Therefore, the dam is classified as "Significant" hazard since
floodwaters could jeopardize the supports of the railroad bridge and inundate the
roadway. This assessment is based upon a breach analysis which computed a stream
depth of 6.5 feet at the railroad bridge and 5.8 feet (0.8 feet over the road surface)
at the road culvert.

e. Ownership. The dam is owned by Mr. Nathan Tufts, 359 Main Street,
Greenfield, Massachusetts 01303. Telephone: (413) 773-3601.

f. Operator. If operable, the reservoir drain system would be operated by the
Owner.

g. Purpose of Dam. The dam was originally constructed to provide hydro-
power for a millworks. The reservoir is currently used only for recreation.

h. Design and Construction History. The original dam at this location was
built about 1810. The structure was modified for a millworks for hydropower circa
1928 which operated until March 18, 1936 when the dam was overtopped by about 10
feet. A large section of the embankment was washed away and the downstream
millworks were destroyed. The County of Franklin raised the embankment by ten
feet, added a concrete retaining wall to reinforce the toe of the upstreamn slope and
rebuilt the dam to its present configuration in 1937. Documentation concerning the
1936 failure and the subsequent repair work are included in Appendix B.

1-2
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i. Normal Operating Procedures. The reservoir is normally self-regulating
with the pool elevation at or above the spillway crest. One of the four-inch taps
with valves attached to the low-level outlet remains open to provide minimum
discharge (about 5 gpm) in Bennett Brook.

1.3 Pertinent Data

a. Drainage Area. The drainage area above the dam is 3.5 square miles. The
watershed is entirely forested with a series of marshes situated along both branches
of Bennett Brook.

b. Discharae at Damsite.

1. Outlet Works. The maximum discharge capacity of the 32-inch
diameter outlet conduit equipped with the two four-inch taps with valves is
approximately 4 cfs.

2. Maximum Known Flood at Damsite. According to the Owner, Mr.
Nathan Tufts, the dam was overtopped by about ten feet in 1936. The top of dam
was then 10 feet lower than it is now.

3. Ungated Spillway Capacity at Top of Dam. The capacity of the
spillway with reservoir at top of dam is 885 cfs.

4. Ungated Spillway Capacity at Test Flood Elevation. The spillway
capacity with the reservoir at test flood El. 345.7 is 990 cfs.

5. Gated Spillway Capacity at Normal Pool Elevation. Not applicable.

6. Gated Spillway Capacity at Test Flood Elevation. Not applicable.

7. Total Spillway Capacity at Test Flood Elevation. The spillway
capacity with the reservoir at test flood El. 345.7 is 990 cfs.

8. Total Project Discharge at Top of Dam. The capacity of the spillway
with reservoir at top of dam is 885 cfs.

9. Total Project Discharge at Test Flood. The combined discharge
capacity of the spillway and the flow over the dam at test flood El. 345.7 is 3,570
cfs.

c. Elevation. (NGVD)

1. Streambed at Toe of Dam 315.5
2. Bottom of Cutoff Unknown
3. Maximum Tailwater Unknown
4. Normal Pool 332.0
5. Full Flood Control Pool NA
6. Spillway Crest 332.0
7. Design Discharge Unknown
8. Top of Dam 342.5
9. Test Flood Surcharge 345.7

1-3



d. Reservoir. (Length in Feet)

1. Normal Pool 1,500
2. Flood Control Pool NA
3. Spillway Crest Pool 1,500
4. Top of Dam 3,000
5. Test Flood Pool 3,500

e. Storage. (Acre-Feet)

1. Normal Pool 82
2. Flood Control Pool NA
3. Spillway Crest Pool 82
4. Top of Dam 365
5. Test Flood Pool 520

f. Reservoir Surface. (Acres)

1. Normal Pool 18
2. Flood Control Pool NA
3. Spillway Crest 18
4. Top of Dam 44
5. Test Flood Pool 52

g. Dam.

1. Type Earth Embankment
2. Length 150 feet
3. Height 27 feet
4. Top Width 40 feet
5. Side Slopes Vary as 1H:1V
6. Zoning Unknown
7. Impervious Core Unknown
8. Cutoff Unknown
9. Grout Curtain Unknown

h. Diversion and Regulating Tunnel. Not applicable.

i. Spillway.

1. Type Drop box inlet
2. Length 19-foot long weir
3. Crest Elevation 332.0
4. Gates N one
5. Upstream Channel Concrete training walls and impoundment
6. Downstream channel 8-foot by 8-foot concrete culvert 56 feet long

which outlets into the natural stream channel

j. Regulating Outlets. A 32-inch diameter cast iron pipe capped with a blind
flange which has two, four-inch diameter taps with valves that provide for
drawdown below the spillway crest elevation. The inlet and outlet inverts for the
32-inch diameter cast iron pipe are approximately Elevation 320.3 and 317.3
respectively.

1-4



SECT ION 2

ENGINEERING DATA

2.1 Design

The following information was made available for review of Sawyer Pond Dam:

1. Five sketch sheets entitled "Nelson Mills Dam", 10/6/73, showing plan
and sections of existing darn.

2. Dam inspection reports prepared by the Commonwealth of
Massachusetts, Department of Environmental Quality and Engineering,
dated September 4, 1973 and November 18, 197 .

3. A specifications memorandum, dated October 1937, for repairs to the
dam following its failure in 193o.

4. A letter dated April 1, 1936, from F. Deane Avrey to the Franklin
County Board of Commissioners describing conditions at the damsite
following the overtopping failure.

5. Franklin County Commissioners approval for the repair of the Cola
Nelson Dam in 1903.

No design calculations are available for this site. The principal design features
for the structure are shown on the sketches enclosed in Appendix B.

2.2 Construction

Information is not available for the original construction of about 1810.
Records indicate that a penstock was added in 1928 to provide hydropower to a
downstream millworks. Further details are not available. Specifications are
available and included in Appendix B which describe the extent of the repair work
performed in 1937 following the 1936 overtopping failure. Specifications are also
available and included in Appendix B for the repair work of 1903.

2.3 Operation

According to the Owner, Mr. Nathan Tufts, no operational data is maintained at
this site.

2.4 Evaluation

a. Availability. The information made available for this site was obtained
from Franklin County, Mr. Nathan Tufts, Owner, and the Massachusetts Department
of Environmental Quality and Engineering.

b. Adequacy. The drawings, reports, data obtained during the visual inspec-
tion and information obtained from the Owner are considered adequate for a Phase I
investigation.

2-1

I ,4.



c. Validity. The data obtained during preparation of this report agrees with
the measurements obtained during the visual inspection.

I-
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SECTION 3

VISUAL INSPECTIUN

3.1 Findings

a. General. The field inspection of Sawyer Pond Dam was performed on
December 4, 1980. At the time of the inspection, the reservoir water surface was
approximately six inches below the spillway crest. No underwater areas were
inspected. The dam is considered to be in fair overall condition.

Observations and comments made during the field inspection appear on a
checklist included as Appendix A of this report.

b. Dam. Trees (trunk diameters up to 15 inches) and brush are growing on
both the upstream and downstream slopes. No riprap protection was observed on the

upstream slope on either side of the vertical concrete retaining walls. The concrete
retaining walls have exposed steel reinforcement at the water line. Steel highway
guardrails have been placed at the crest of both the upstream and downstream
slopes. A two-lane, 28-foot wide asphalt road traverses the length of the crest of
the dam. A portion of the downstream toe of the slope is supported by the concrete
headwall and training walls for the culvert. No evidence of seepage was observed
issuing from the downstream slopes or abutments at the time of inspection.

C. Appurtenances. Some minor spalling and cracking of concrete in the
concrete box drop inlet is evident. A few logs were wedged against the crest and
within the box inlet. The gate stem for the 32-inch diameter cast iron pipe outlet is
bent and the operating wheel is, according to Mr. Tufts, missing. The gate is rusted
in the open position. A six-inch and a four-inch diameter cast iron pipe, both
extending through the box inlet wall at its invert are blocked with wood plugs.
Leakage was not evident around the wood plugs. Seepage is evident (5 gpm) at the
junction of the drop box inlet and the culvert. The concrete within the culvert is in
fair condition. The cast iron pipe outlet inside the culvert is rusted and its concrete
support pedestals are deteriorated. One of the four-inch diameter tap valves at the
downstream end of the outlet pipe is partially open allowing a discharge of about 5
gpm. The concrete culvert head wall and wingwalls appear to be in good condition.

d. Reservoir Area. The slopes on the reservoir shoreline are heavily forested.
Evidence of slope instability or reservoir siltation are not apparent.

e. Downstream Channel. The channel downstream of the darn is a narrow
stream valley with steep, heavily forested side slopes. A small, deteriorated
concrete weir about three feet high is located about 100 feet downstream, of the
dam. The stream valley is spanned by a railroad bridge about 1,600 feet downstream
of the dam. Although the bridge deck is about 65 feet from th strearobed, the
supports would be exposed to floodwaters should the darn fail. A rioadway passes
over Bennett Brook about 3,600 feet downstream of the damn which is about 300 feet
after the stream channel enters the wide, flat Connecticut River floodplain.

3.2 Evaluation

The dam appeared to be in fair condition at the time of inspection. All brush
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and trees should be removed from the embankment slopes. Erosion protection
should be placed on the upstream slope. The intake gate for the low-level outlet
should be repaired. The upstream concrete retaining walls should be repaired. The
32-inch diameter cast iron pipe outlet and its concrete supports inside the 8-foot by
8-foot concrete culvert should be removed.
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. According to Mr. Tufts, Owner, no formal operating procedures
are established for operation of Sawyer Pond Dam.

b. Description of Warning System in Effect. According to Mr. Tufts, Owner,
no flood warning system is in effect at this site.

4.2 Maintenance Procedures

a. General. According to Mr. Tufts, the Owner, there is no maintenance
program for the dam.

b. Operational Facilities. The gate valve controlling discharge into the low-
level outlet and one of the four-inch diameter tap valves connected to the end of
the outlet are inoperable.

4.3 Evaluation

The operational condition of the outlet works is inadequate because the
controlling gate valve for the low-level outlet are inoperable and the two four-inch
diameter tap valves have insufficient capacity for emergency drawdown of the
reservoir.
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Sawyer Pond Dam has a 3.5 square mile drainage area about three miles long
and an average width of about one mile. The drainage area is entirely forested with
a few low-lying marshes where stream channels are not well defined. The
topography ranges from El. 1245 in the mountdinous upper reaches of the drainage
basin to El. 332 at the damsite. No other significant impoundments are located in
the watershed.

5.2 Design Data

Neither hydraulic nor hydrologic design data are available for Sawyer Pond
Dam.

5.3 Experience Data

The dam was breached when it was overtopped by about ten feet on March 18,
1936. Further records of high reservoir stages are not available.

5.4 Test Flood Analysis

The recommended test flood range for a "Small" size, "Significant" hazard dam
is from the 100 year storm to one-half of the Probable Maximum Flood (PMF).
Considering the downstream hazard areas, the selected test flood for this structure
is one-half of the PMF.

Hydrologic and hydraulic calculations were performed with the assistance of
the HEC-1-DB computer program. The flood hydrographs were constructed from
the Snyder unit hydrographs using average coefficients, an initial infiltration of
zero, alpd a constant loss rate of 0.05 inches per hour. The Hop Brook Adjustment
Factor was used to reduce the Probable Maximum Precipitation based on the size
of the drainage area. Stage vs. Discharge and Stage vs. Storage relationships were
developed for Sawyer Pond Dam. These relationships were utilized by the program
to route the test flood through the dam. Sawyer Pond was assumed to have a
reservoir water surface elevation at the spillway crest at the beginning of the storm
event.

The peak inflow and routed outflow for the test flood at Sawyer Pond Dam were

calculated as 3,860 cfs and 3,570 cfs, respectively. The peak outflow corresponds to

a reservoir stage of 13.7 feet above the spillway crest, or 3.2 feet above the top of
dam elevation. The spillway capacity prior to overtopping of the dam was
calculated to be 885 cfs, which is 25 percent of the routed test flood outflow.

1 Corps of Engineers, Engineering Circular No. 1110-2-27, Aug' 66
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5.5 Dam Failure Analysis

A failure of the dam was simulated by the HEC-1-DB computer program
assuming a 36-foot wide and 24-foot deep breach with vertical side slopes,
developing within one hour. The breach of the dam is assumed to occur with the
reservoir surface at the top of dam elevation. This is compared with discharge
through the spillway with the reservoir surface at the top of the dam with no
failure.

The resulting outflow was routed 1,600 feet downstream to the railroad bridge
which has a deck elevation about 65 feet above the streambed. The channel cross-
section at this location is shown on page D-6. The stream depths at the railroad
bridge were computed to be 7.8 feet and 2.7 feet for the breach and non-breach
conditions, respectively. The discharge for the breach condition is 8140 cfs
compared to 1030 cfs for the non-breach condition. A failure of the dam could
damage the bridge supports causing appreciable property damage but with little
chance of loss of life.

An additional hazard center consisting of a highway bridge located about 3,600
feet downstream of Sawyer Pond Dam and lying within the Connecticut River
floodplain was also evaluated for damage potential. The stream depths at the
highway bridge were computed to be 6.7 feet and 4.0 feet for the breach and non-
breach conditions, respectively. The discharge for the breach condition is 7790 cfs
compared to 1030 cfs for the non-breach condition. A failure of the dam would
result in 1.7 feet of water flowing over the highway surface at the bridge with
possible appreciable damage to the bridge resulting, but with little chance of loss of
life.
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SECT IUN f,

STRUCTURAL STAlBlLlT

6.1 Visual Observations

The roots of trees growino on the dam crest could provide increased seepage
potential through the embankment. High winds could dislodge the trees and their
root systems causing significant losses of embankment material. The absence of
riprap protection on the upstream slope exposes the embankment to erosion. The
deterioration of the upstream concrete retaining walls, which support a section of
the embankment, could lead to slope instability. The seepage at the junction of the
drop box inlet and the culvert could lead to piping of soil from the embankment.

6.2 Desican and Construction Data

According to the Owner, Mr. Tufts, no information is available concerning
stability analyses, seepage computations or embankment and foundation material
properties.

6.3 Post Construction Changies

The dam was extensively rebuilt after it was overtopped and breached in 1936.
The existing upstream masonry retaining wall was reinforced with a new concrete
wall and the embankment was raised about 10 feet. The 8-foot square box culvert
was built at this time. Details concerning this reconstruction are presented in
Appendix B.

6.4 Seismic Stability

Sawyer Pond Dam is located in Seismic Zone 2 on the "Seismic Risk Zone Map
of Contiguous States". A dam located in Seismic Zone 2 need not be evaluated for
seismic stability according to the Recommended Guidelines for Phase I Dam
Inspections.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual observations and review of the available information
indicate that Sawyer Pond Dam is in fair condition. The roots of trees growing ori
tne upstream and downstream slopes may increase the seepage potential and high
winds may dislodge the trees removing significant portions of embankment material.
The absence of riprap protection on the upstream slope exposes the embankment to
erosion. The deterioration of the upstream concrete retaining walls could lead to
slope instability. The seepage at the junction of the drop box inlet and the culvert
could lead to piping of soil from the embankment.

b. Adequacy of Information. The drawings, reports, data obtained during the
visual inspection and information obtained from the Owner are considered adequate
for a Phase I investigation.

c. Urgency. The recommendations and remedial measures described in
Sections 7.2 and 7.3 should be implemented within one year of receipt of this Phase I
Inspection Report.

7.2 Recommendations

It is recommended that the Owner retain the services of a qualified, registered
professional engineer experienced in the design and construction of damns for the
following purposes:

1. Perform detailed hydrologic and hydraulic analyses to determine the
need for increasing the spillway capacity.

2. Perform an investigation to determine the source and extent of
seepage observed at the junction of the concrete drop box inlet and the concrete
culvert.

3. Direct the removal of trees and their root systems from the embank-
ment and including the area to 20 feet from the toe and direct the backfilling of any
remaining voids with suitable, thoroughly compacted material.

4. Design and supervise repairs of the deteriorated upstream concrete re-
taining wall.

7.3 Remedial Measures

a. Operation and Maintenance Procedures. The Owner should also implement

the following operation and maintenance measures:

1. Remove the 32-inch diameter cast iron pipe and its concrete supports
from within the 8-foot by 8-foot concrete culvert.
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2. Repair the gate system for the low-level outlet.

3. Provide riprap protection on those sections of the upstream slope not
supported by the retaining wall.

4 Remove brush from the embankment slopes.

5. Develop a downstream warning plan and during periods of heavy
rainfall and/or runoff, monitor the dam and alert the railroad in the event of an
impending failure.

6. Institute a program of annual technical inspection.

7. Establish and implement a regular maintenance program.

7.4 Alternatives

No valid alternatives to the recommendations above are considered feasible for

this site.
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VISUAL INSPECTION CHECK LIST

INSPECTION TEAM ORGANIZATION

Project: _5 er>'rP d' )/7

National I.D.#: ,__ '2-O

Location: AV ,-e_17 a /5c'6 7'5

Type of Dam:- . &F /l?_ , 4 ,_, _ .

Inspection Date(s): _me_,_-_r4, / . .

Weather: __/ 1 /d_ o#F

Pool Elevation: __ .. MSL

Inspection Team

Lee DeHeer O'Brien & Gere Managing Engineer

Leonard Beck O'Brien & Gere Structures
Steven Snider O'Brien & Gere Foundat;ons & Materials
Alan Hanscom O'Brien & Gere Structures
Denis Mehu Bryant & Associates Hydrology/Hydraulics

Owner' s_ _Representative
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VISUAL INSPECTION CHECK LIST

Project: ....__ 4_ 1_- ON _N DA/A
National l.D. #: /i//A oo0jj-O

Date(s): Dp2o, :2 Q

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation 3 42.65

Current Pool Elevation 33/ 6

Maximum Impoundment to Date '4 /-/ € %" < Dd," 6- S 3-)

Surface Cracks

Pavement Condition /Z Qd/* A"_oc'a' O /

Movement or Settlement of Crest N%/7g -.

Lateral Movement /\4o,e

Vertical Alignment SOO/

Horizontal Alignment

Condition at Abutment and at Concrete
Structures IL ivt<,,/'_ / !6u.

Indications of Movements of Structural
Items on Slopes

Trespassing on Slopes

Vegetation on Slopes , wY/r S '///rzci/( d',.

Sloughing or Erosion of Slopes or Abutments //0,-

Rock Slope Protection - Riprap Failures ,S0C1C of ,p,0 r / ec , '>'4-

17



VISUAL INSPECTION CHECK LIST

Project: EA/YR POND DAMA
National .0.1/: MA o,,)Q6o-,

Date(s): Decenm6er 4. 198

AREA EVALUATED CONDITIONS

DAM EMBANKMENT (Con't)

Unusual Movement or Cracking at or near Toes

Unusual Embankment or Downstream Seepage /~t~

Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation System /y 7e1&



VISUAL INSPECTION CHECK LIST

Project SA WY6R PO/ND DAtA

National .0. M1: MA 00050

Date(s): De-6,"b6', 1, 1980

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Pa/r

Loose Rock Overhanging Channel ,

Trees Overhanging Channel /4 -17C

Floor of Approach Channel /4'. 
O

b. Weir and Training Walls

General Condition of Concrete

Rust or Staining At /er/,,.

Spalling SJ a-/cr A

Any Visible Reinforcing Po0 'a,

Any Seepage or Efflorescence / a9Ve .

Drain Holes /Vo e.

e. Discharge Channel

General Condition 6,,"e/ -, #- . '--'

,a,4
jic__,_ .CtA" , ?p.O 4A



VISUAL INSPECT IU'J CHECK LIST

National l.D. 1/. - /7,'-

Date(s): bec,-d~f 2/) 1980

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARCE CHANNELS (Con't)

Loose Rock Overhanging Channel AVo,"2e.

Trees Overhanging Channel

Floor of Channel ,/ / ,,1_Ld.

Other Obstructions /-fe c/ , e

*1~~ ~~ -Irefh~hIM~b

1,.k

At

......... -k ..... C;.... .. , j4 M m h j.: __ , , = . . _ . . 'a.. . .:' -: z "I



II

VISUAL INSPLCI ION CHECK LIST

Project: SAWYEP/ POND~ AM_
National I.D. #: M-A 000 0

Date(s): Dei9e r .J2/, /-q 19_

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condition f:t'r•

Condition of Joints

Spalling

Visible Reinforcing ,471 .

Rusting or Staining of Concrete so*e,

Any Seepage or Efflorescense 17 C

Joint Alignment &c0 o'/

Unusual Seepage or Leaks in Gate Chamber /one.

Cracks /lc34

Rusting or Corrosion of Steel seadl wg-/7 cC/

b. Mechanical and Electrical

Air Vents /A/A

L Float Wells /1/4

Crane Hoist 1AI/A



VISUAL INSPECTION CHECK LIST

Project: - IAW/YE /':: A ____ _ _ b_1

National .0. #: ,A r"-100--5-0

Date(s): ~ ~ ' 49~________

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER (Con't)

Elevator /1/A

Hydraulic System ///A
S d# p/ , e- 17P d _171 .C: Y .

Service Gates "e5: . 1,§&n- 6U'/ " '- "

Emergency Gates /O :".

Lighting Protection System A//A

Emergency Power System /I/4

Wiring and Lighting System in 1V/A
rate Chamber

.tJJ..LL ~ . ~ ~A~t~~ A--.



VISUAL INSPECTION CHECK LIST

Project: SAVYR ,' 0 1 D DAM

National I.D. #: A/1 C00

Date( s): rc'~ 41 I?30

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT

Ceneral Condition of Concrete

Rust or Staining on Concrete -

Spalling i a,.

Erosion or Cavitation //c,7e OZ crV&67'

Cracking ,J'r-/,, y c ,ac_, c' ,-cj

Alignment of Monoliths I/ A

Alignment of Joints

Numbering of Monoliths A/W

tg
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SAWYER POrD DAM

APPEN4DIX B

ENGINEERING DATA

TABLE OF CONTENTS

PAGE NO.

Drawings of the Dam, 1973 B-I through B-2

Drawings of the Dam, 1937 B-3 through B-5

Authorization for Repairs to Dam, 1903 B-6 and B-7

Specifications for Strengthening Cola Nelson's B-8 and B-9
Dam, 1903

Inspection Reports on Dam, 1936 2-10 through B-12

Specifications for Repairs to Nelson's B-13 through C-15
Mill Dam, 1937

Inspection Report, 1973 B-16 through B-21

Inspection Report, 1976 B-22 through B-26
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BOARD OF COU :TY C0l-.I'SIO-1RS.

County of Franklin. January 6th. A.D.1903.

On the twenty-third day of September A.D.IV02, Henry C. -

Holton and others, Selectmen of Northfield, in said Coun iled.

.. . . . .. . ..... ... . 2. .4... " '/T
their retition' wl-th -tblvs _ epnmientIn 'hat ted-es.arval

of Cola Nelson, at Mount Hermon, by reason of their having-been raised-
• . :- . .-- . . . . .. ... . f.v. ' ,. : , -D

to an unsafe height, was an element of danger to the highway and .

bridges, and to private property below the dam, and praying that said

Board view the premises, with reference to the rights and safety.

thereof.

And said Board being of opinion that the public gbod 2-equi-rm'

that said dam and reservoir be examined, after due not-ice,-a view and.
V. - p. 4

herzring:was had. on the-thirtieth day of September A.D. ISO2,-whenzaid:

Commissioners caused said dam to be examined by Charles J-Day ,

• <. .- ..t-p 
- o, -.. :

competent and experienced engineer, in company with this Board and 22

said petitioners. . .

On the twenty-third day of December A.D.1902, -said engineer¥
- - " . - ' .. ' i r

reported to this Board, that -in his opinion said dam was unsafe .and-
... - ... ."--. .. .. .- - • . .. ..- - <- . -',' , . . ,

an element of danger to the highway and bridges -and to privatet pe

below said dam, and recommended that said dan-be 're--nforcedtan.-

strengthened in accordance with the plans and specificatijsjiereto
- . -' * . ' .. ." - ', ' l. Z,

annexed-

A.'



Said petition was then continued to the reeting of said

Commissioners held at Greenfieldl on the second Tuesday-,of December

A.D. 1902, and -by adjournment on this sixth B]ay of January A. D. 10.t

'Whereupon this Board -having, carefully considered the .r epot

of said engineer, in connection with -the examination made of --said idi~i ;

and reservoir by it, find that said dam and reservoir are. not-permanenti

and secure, and that there is liability fdmg to the Thilha n

bridges and to private property below. said eazm as at present co~istructedl

and that said dam should be altered and strengthened, and said engineer,-

at the request of this Board, having- filed with it in the case, plans -'

'and -p eCI icat-ions .f03 4ht -aterationzs~d ft-raigthetnm

SaId planis and specifications are here'by adopted-by thm_

mnade a part of this decree. And it 'is ordered and decreed' ysaid; ;'?__

Cozffissihners that the alterations and strengthening of said dam and

reservoir as aforesaid, be nade as soon hereafter as m~ay be, and'on

-or before the first day of October A.I).19035 in accordance 'with said

plans and specifications. AA:

- - -~ -* --- - .- 1

County Commi ssi oners. .'
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-. This ork is-to be divided into t -ptsar -The -fi.r,.t- "

is to be performed and paid for -by Cola ]Nelson, and consists7przAci-_

pally of the construction of the concrete walls as shown on accompanying

-74

plan for the protection of the road--way and the well walls.hi - -- -- 't

The second part relates to the rork of re-constructing the7 "

culvert and raising the road-bed in accordance with the accompanying;- -

plan, and is to be performed and paid for by the Selectmen6fzhe- ) -

torn of Northfield, Mass. " . ,-. -.-

... --FIRST PART - . .- -

The present concrete wall if found to besuitable _ndersufi,-fi .

cient when the water is drawn off and the present crib removed so that2-'

a careful inspection can be made, is to be raised and extended sib--.

stantially as shown on the plan. In place of the present wooden-crib

is to be constructed a souare well, the walls of which are to:be oTr.

concrete and the construction to be substantially as shewn p lan: Q

The present penstock is-to be extended -hrouEh the well-anfd farzmough
* . - -2 . " ' .= ' '' ; ' "

beyond the west erly sde:>f-7ane -to be convenient _.or -th. e- Eatsz.. -:
.. ...-. .-+- .+ . , 'i .

struction. - The -elevation of the"top -of the -well walls.Ast ";en
-. . . _ + , ..,' ..- ;,.~

same as the top of the =flash board was December 28th. 2--.

As the nature of the ground at the .bottom of the pond,.tIs-n6t -
• . , .. .. -- . - - w.;;=- , -l

known, directions for the construction of foundations -ilnot.
- . -. : , "

given until the water is drawn off and soundings can be .- de.-t .

which time directions will 'be given-by the County Commissioners r.-
2 . . - . -,. ., . . . . _

their engineer as to all necessary details of construction------

l.r.Nelson is to raise the bridge on the 'Back Road' as nay be

" I . . ..r ; :



1) C1 by t c V L V .. .... A

Mr. 1.elson is to give the County Ccn::iszioncrs not less than an

one week's notice before he is ready to begin the construction of his

p a rt. 
...

fth e.wo k' 7 ' . .. .4- . ... ".• "• ". . - -. " .t: ," ,

SECOND ?ART - -'; -

The Selectmen of the towm of Northfield are :to .e-construct',-A

the culvertsubstantially as shown on plan. This cali'lfor.itbe-remova2.

of the present covering stones and raising the side walls one foot-'.4

projecting the new top courses six inches .in on each side-with stones4

that cover the whole top of the walls. Three or"oir eet ofh-
. .. .. . " - ' - * J

westerly end of the culvert will be raised.several feet _s snown-:n

plan so as to allow a much.larger opening for the flow of watei-,Thj

grade of the road is -to be raised.as shown on plan over th ecuva

and around the OBack Road- so-called.. -

Vthen the culvert is unccvered, the Selectmen of Worthiel

to notify the County Comrmissioners of the fact. The culvert Is to :-

be left uncovered until it is inspected by the said £ounty Commission;e7i

or their engineer, or word is received that they do not care fo. rsuc

inspection. In case the said County Connissioners: r:±h ir".- i a

after a careful inspection consider the present: cU-iyert jpsuf ft n!

and unsafe they will thereupon give such dirodtivns: , a

re-constructi on as they-i nay Aeem necessary.- . :---. .-.- .

The-Selectmen.of Worthfield nnd 1Mr.Nelzon aretv act'as.much ,
-,-A7

in conjunction as may be necessary for the proper performance of the

entire work. . - "'• - ; "- -

. . .. . : ,, }* . -: ,

Greenfield, January 6th. 1903. . . '

(- -.-/ - - '"' ... 2..... . -

,.,,,~~~~ ~ ~ A- J: ,, "'' e. Ad,



. F. DEANE AVERY
/ CIVIL ENGINEER

17 DICKIN50N STREET

GREENFIELD, MASS.-___ -__ prl 19 5

Honorable Board of County Commissioners,

Franklin County.

Greenfield, I'ase.

Dear Sirs,

At the request of your chairman I have today visited the

dam at Nelson's U.ill. so called. owned by Nathan Tufts of Greenfield

and located about one mile north of Yrount Hermon In the Town of

Northfi eld.

The dam and the road were apparently sO closely related as

to be almost one structure. The road crossed the ravine on an earth

fill with a bridge of apparently short span located over the flume

and spillway. The flume looks to be 21 or 3 feet in diameter. of

boiler iron, and runs to a water wheel In the old mnill, a part of

which is still standing close to the downstream side of the road.

So far as I could see from the dam the flume appeared to be In good

condition. It is located directly under the spillway which Is of

concrete, rectangular In shape, with water flowing over three sides,

the other side being at the end of the bridge.

Yr. Tufts told me that in the evening of March 18 the down-

stream side of the bridge went out, and later the full width of the

roadway vent. At some time a portion of the old mill collapsed but

I do not know when. After the bridge went out the water washed out

considerable fill on the far side and left .exposed about 20 feet of

concrete which was located about at the uLst ream railing and which.

L I/0



had acted as a sort crf core wall. This wall is 27 Inches thick at

the top and nearly vertical at the back or downstream side which is

ex-posed to about 12 feet below the spillway at the lowest point.,The,

upstream side is filled with gravel to within about 1i feet_ of 't he'

spillway level and with a slope of about 2 to 1 but it iB far from.

tight and there is considerable lealage at what looks to be the<

bottom of the wall and at the far end.-It is lmr~ossible to tell.-t

whether there is any leakage near the spiliway. I* -. "

Thewall, sofair' as can be Been, -isB too lih toactas a,

&am. and is probably held in place by the support it receives at itsa

ends. Just be'low the old mill is a new timber trestle' for- thie,

highway and about a auarter mile below is the B&M REIR culvert hs

are the only structures that I know of on the stream 'below 1but the 6re ;

is a lot of water in the pond.-

In my opinion the dam is at presentunsafe and I'therefore

recommend that the water be lowered immediately to the l:evel .th

flume and that plans be submitted -for permanent -re-nairsa.

FD/H - - Very t ru..jYurj

P. Deane Avery *

~ .- *'*~~ - '' ilk,~

L
IV.



F. DEANE AVERY

CIVIL ENGINEER

17 DICKINSON STREET

April 13, 36VINGREENFIELD. MASS-- -ilI, 9

Honorable Board of County Commissioners,

Franklin County,

Greenfield, Yass.

Dear Sirs,

On April llth I again examined the dam at Nelson'S Mille.

Some efforts have been made to stop the leaks by putting loam on the

upstream side but the situation is not much changed since my previous

visit. It is not leaking any worse and I should think not so bad as

when I saw It before. The Band bags have not been placed yet.

The dam in Its present condition withstood higher water '.

than we have at present and may stand for some time but I still

recommend that the water be lowered at once and I so *dvlsedthe

man on the place. He promised to see Mr. Tufts and have himlet me

know what he proposed to do next.

Very truly yours,

F.Deane Avery

F DA /H F. .

- .
:, -~ * . -' •S -_ a ., !



b, }.TQRAMD.JM SEC IYICATJONS

.,"' i R:PAIRS TO J.-SONS' S ;IILL DA&.

EYCAVATI0O1

The e:cav.Lion for the walls i. to be carried at lc-,t to

the bottom of the present wvi.s, with sheet piling on the pond. side

which is to be driver, below the bottom of the trench at lcnt 6 in.

The botto portion of the sheet piling is to be left in place and

cut off not lover than the top of the wall footinS nor hi-h.lr than

elevation 328.

IW, ere the excavation requiros di&Einf, belcw thp bottom of

any existing vallthe work shall be done in sections not ex:otdiug

10 ft. in length. The concrete footinr- of each section :7all be co,-

pleted before excvation i' the neighboring section it; started.

C0O;CRETE

The cenent shall fulfill the latest standard of t-, A:erican

Society of Testing M.aterials. The agp-regate is to consist ,of c-it-

able locnl bank-r-un gravel. Care shall be taken in e[cavAtinp the

gravel from the pit that no loam or surfa ce coil ic n,::ed with the

Lravel. The ceient and the uravel shall be mixed iii _uch prnportion

that the concrete shall contain atoleast 1.5 bble. (6 buas) of cement

per cu. yo. of concrete in place. Concrete ir, to be thoroufily mixed

in a btch mrixor, each batch being mixed at least two mirtlte,.

The concrete in the wall foundations is to be poured 0irectly

against the sheet riling of thq trench without any form. The con-

crete is to be poured in the dry. Care vsnrt be taken that -.ter

*A .1 I
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ehall not be pumped from the trench in euch a wa:, that it flo-s

throudh concrete being placed.

At all Joints, horizontal ajCt vertical, vhere concrete is

poured against concrete already in place adequate keys, as s),ov.m on

the plans, shall be provided.

The surface of the old concrete shall be carefully cleaned

.of all scun or laitence. The first concrete poured shall consist of

a layer of cement and sand mortar mixed 1 part cerient to 2 of sand,

at least 1 in. thick:.

Peinforcement Ghall consist of rods carefully vrired totether

to hold then in place. The plan shows 1/2 in. rods, but other steel

rods not leEs than 3/B in. nor more than 1 in. in ,danet,-r mwy be used

instead, Rods lcr&er than 1/2 in. may be spoed correspondingly wlier

tbrn the 12 in. shoz'n, up to 24 in. for 1 in. rods. Old rods shall

Ibe cleaned of all i-ast scales before being uzed. Rods may he spliced

by lappinE and wiring together, but the lap for each cplice shall be

of a length at least )40 times the diameter of the snalot rod,

CLZA12iJr OLD :OITCRETE WALLS

T "hen the new concrete wall comes into contact v-ith the zres-

ent concrete wall, the old concrete shall be thorol:_bly cleanpd and

brushed with a wire brush, All loose stone and other 7atcrinl is to

be removed. It shall be wt before the new concrete is plcnd

aainst it.

Where the concrete wall comes in contact with the old masonry

wall, the old masonry rall shall be thorouChly washed and the joints

between the stones raked out for a depth of at l&ast 3 It. so that the /4
rhey" concrete rill flow into the Joints of the old stone tork.

I



FI --

FILL

Backill is to be placed on the uJstreus side of the new

concrete wall to within'5 feet of the toj of the wall. Katerial exc&-

vated for the construction of the wall if suitable aiay be uzed for this

purpose. It shall be placed in horizontal layers not exceedir,;

thick, tax;ed or puddled in place. 'he line of tre fill to te sub-

stantially as it is at present.

On the downstream side the pall is to be filled in &Q ?44

.......___ _r_____-__ and the xater in the pond is to be kept

drawn dowm until this filling is done.

.3 I . .. I im mllli ..,l( -
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DI S 1F.ICT 2

Sutb.itted by r. T.S:: am No. 2-'-217-2

Date S-...er 4. 1'973 dj_/Tcw- .rtfieAf

Na.e of Dan .elscn Li ls Dan. "S a wyer Pond"

1. lass. Rect.

Location: Tope Sheet No. 1 Coordinates i 617,600 E L,0

Provide 81" x 11" in clear copy of topo r.ap with loca ion of

Da.m clearly indicated.

Bennett Brook w'h'erc !t. ?ie=.on Lt.ti n ?.o d "Cute 1.2" cr zss- s 50 -t south

cf Vernon 7oad.

2.
Year built Unk Year/s of subsequent repairs Repair in 1%37 at

sa;--.e tL-e !it. ?Her.on Station Road -lebuilt.

3. Puxrpcse of Dam: 11ater Supply Recreational X

Flood Control Irrization Other Forerly C1d i i1

4.

Drainage Area: 3.3 sq. mi. acres.

Type; City, Bus. & Ind. __ Dense Res. __ Suburban R__ ,ural,Farm 1CC
17ood & Scrub Land X Slope: Steep SO; Med. 1CC Slight 1C

5.

Nornal Fonding ,ea: 20.5 Acres; Ave. Depth _______I

Impoundment: 26. 4 iI]ion gals.; F2 acre ft.

Silted in: Yes X No Ajpprox. Amount Storage 7Area -O.

6.
No. and type of dwellings located adjacent to pond or reservoir 1

i.e. su:n-er homes etc. Ctur, er C]i.p

7 .

Dt-iensions of Dam: Length 211' - 6" Nax. Height 30' g-0
Freeboard 12' to to,) of roai surfuce

Slopes: Upstream Face Vertical en ccoon. - 1:I n r :.r~cnt

Downstream Face Verticl cn cncorc. - 1:1 v, ri-tie on

Width across top 401 el L.nk



-2-
a.Da, No. .- 6-.-I7-2

Classification of Dam by Platerial:

Earth X Cone. T,asonry X Stone I1asonry

Timber Rockfill Other

Darr T pe: Gravity X, Straight j Curved, Arched Other

Overflow Non-overflo_

A. Description of present land usage dowmstream of dam:

100 ',, rural; _ _ urban

B. Is there a storage area or flood plain dovmstream of dam which

could accomodate the impoundment in the event of a complete
dam failure? Yes 0No X

C. Character Downstream Valley: Narrow Wide Developed

Rural 10 Urban

10.

lisk to life and property in event of complete failure.

No. of people 1

No. of hcmes 1

No. of businesses cne

No. of industries ,cne Type

No. of utilities Type

Railroads 3t}! RR.

Other dams :;cne

Other Culvrts and Fridjes under toirn ways and under Ioutc 10

11.
Attach Sketch of dam to this form showina section and plan on R" x 11" sheet.

RCS/vgrt iiv (5) snretS .lus 3 .a cose Specification for 1937 !epairs.

Attachments
Locus Plan
Sketches

.5-



-'OVERAkLL CONDITION:

1. Saf e____________

2. Minor repairs needed___ ___

3. Conditionally safe - major repairq nor-ed X______

4. Unsafe________ ___

5. Reservoir iinpoundnent no lo'nger exists (fyplai.)

Recoramend removal from ir.~pection list___________________

HEMA.RIS AND REC0I"4E1MATIONS: (Fully Explain)

7hAIsSa ~r ZSC.:tensively rep~.ired ir. 1937 w'hIer the 3' 1 bzox- culvert w-.s instx-lled
u-nd-er Cha--,ter 0. Sec plan I'cr culvert :,ort-field :t :er7on z'r at culet to .ielson
Fond, £ic o. .:-22-22 on iie at, Departn7cnt cf Iublic '.orks. At that ti;:e an up-
str(:v,.. f Cewall w:-s installed x1nd thec e.aistinE- drop lc= inict re-caired . ilans on
f',ile at izanrlin Gau: Co21loer CiLfice, Volun--e 15, -c17'. it a-Ppeurs that
the entire structure is witr~in the Couiity zHighway Laycut Lnd that the ',ntcr ri~hts
,re oux.iEd by .,r. !.athnr. T.ufts.

In 1937 the existing 4~~~" penstrc. w-,s re. cvc do:trc2 ci c, 04rC;aC
an eccuntz-ic reducer installed to a new 34 ' diL.uct. r :orc a:-oc!: w-scr rL..tzI cn ccr~c:'c-te
lpiers in tne I.; x E;' oxculvort. 'The ori ir-J con-istr-ucti ,n .l.x:e:e ev:dct-r'ly
rnoOdiied in ThE fi, as thE, concre-t: color arau-,nd o2 z,> - ,i.stock --n- cLcce.ric
reducer is (extc;;ded do ,-ntrea.,.. aL.-obt tuc tho L rrs0k:.- u sic Ar. In, io f
the cul-.crt roof was a!lso i-xtceaded to c:cv , r-~citv for- -he ~. tcr fo..~tr:-

* the cualver-.

At the tiin-e of tnis incs:ectlin the do-zstrear tfl of tLe 3 2"' o: ck..s ca;--cd w.ith
two 4 inch V JlvS in the cap, toth cif waich ,.t.,e c~lenl. "'.e c:t'.cvl c r da(

so acl asto e itcative. The upper en~d of th - t Z2e cUt.1; Kc "r11 01
t.,e d~pi:ilcL is co'jtrud witai 4eavcr tra.sh a-nd the LMCc~ 6 Z~ t&: o1 ti.L ,-,'nLrJ t
tyI-e 3604, z-erial -.o. ;%3 LatE -vas anzoujp,-o.-t . and 'Lent d~.c ~:~n. ' .Cez :.c*,

cp er c .tive.

In the Lond ddie llof thelic~ inu ~n re cn 5"C. I. .nd L 4" L.7. Aju r
'ottclOiThct T.L.E. v~tre Uloc.-:cd 'but a Z" surear. ws 'l o,. i 12r 1g l.e :

SoW;tLr W.2.. 110,.:!nL cvLr tiit top, 0of the drop inlft a-nd the truok 1 '.low dicwnstr(c, of
of the da'.is the routof watt~r 1'lowlii:: thr-Ouf-h the jie.

RCS/js/rt 020



13. I Z. D CC.Y. ,.. :" : (Cz.t inud)

The uastrear, face walls wtre caten aw-y along the water line so t at
reinfo.cing steel was exjosed. The ei.ban a.ent is quite wide, 40'-
on top with many trees grcwinE on the slopes. There are several 10"
to 12" trees very near the drop inlet which should be cut. 1-:t.
Heri on R:oad, a Z8' wide paved road with 6' shoulders occupies the top
of the e:.ban"r..ent. Surfzace drainage is controlled by berm and catch

basins so there is little erosion of the slopes.

This dua does not appear to be a hazard to dow.-strei area at this
time but in order to keep it in good condition trecs should be removed
fro- the slopes and the Late at the upstrea. -nd of the penstock rade
opcrative.

Ste attached cozy of plan view of sketch with ite:.s recuirinE attention
noted in red.

464
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S21., 3976

?'x. jhrtli-lk Tufte

Gruenlhicl 1, 1rm&t.

- . - - ~s :Qre tion -i ;w 2 6~--..-

- ~!crt.;iiold

Dear J'T. Tu.CLa a

Ona ..-uwmber 101. 19'?,; nnl cnri-vzr Afr,, n tJ. 7.r.7ft( Sa..

tLu uwnrci'. 4-ll ycai plae notif'y th .z T' Lt k:.itzi i.Ot Cu.r...t..

Aote of 1IL, trinqfurrci the ->rz1~b~ i >,~ ,Ac ~. jr
to thu Cc:.: z'sooilxor of t!".3 nt'~~t L~~u~-.a~..U.it -iz;

Ttm rowilts of the. inrptmcttcn indizLt u trL rmir n ir.ssnje~ rx1d . i
'Ont .utt-'u to no~iitnn cr rup, L;t ' .,. cm ,t;o ritica cl,

1. 'Me co.1dJUt'onfl0 thio cQXLc'Utu i.s th4 zso no the

2. Abe 7[lte control hourniu.; i.- now un .3&.L nupp-prtod.

3. The [zrc-th of Lru rA. vnQ trcc~ .z. .ai m~t cCDi ru.Tvic...

r,- -I call t!.tu to -_thUnj,; :.'iG o~qpec ;--p :c-tion -'o ccr~ rr2

* tbeo corn1itione. ;lth finy cpJrlo.-c i c*ra irizlu,,b .'Oa rzof Ce d-,,&~.

Indicrited nbove,

Shoo~m 8-t-L~O -22
cat 1Nrt'Xiald Conoomation Co.x'aA:-nitn

F.*'.10



) LOCATION:

GCyi/Town Northfield . Co.nty Franklin . Na.': ,o. 2-C-217-2

Name of Dam Nelson Mills Dam, "Sawyer Ponds"
I'lass. Rect.

Topo Sheet No. 13A . Coordinates: N 617,600 , E 334,800

Date
Inspected by: Harold T. Shumway , On Nov.18,1975 . Last Inspection 9-4-73

(2..

a.- OXTIER/S: As of November 18, 1975

per: Assessors , Reg. of Deeds , Frev. Insp. X , Per. Contact X

l.Nathan Tufts, 359 Main Street, Box 511, Greenfield, Mass.
Name St. U No. City/Town State Tel. No.

2.
Name St. k No. City/Town State Tel. No.

3.
Name St. c No. City/owM State Tel. No.

CkR.ETh'-2R: (if any) e.g. superintendent, plant manager, appointed by
absentee owner, appointed by multi owners.

Name St. No. City/Town State Tel. No.

(4). 
DATA:

No. of Pictures Taken none . Sketches See descrittion of ram.
Plans, '.nere Plans and specs, on file at County Commissioners. office for repair

made in 1937. See Vol. 15, Page 175 and plans for 1937 construction by Mass. DPW
of culvert, Northied, Mt. Hermon Sta. Road Ca outlet Nelson Pond - Bridoc_4,N-22-22

7DEGREE OF R HAZ?-D: (if dam should fail completely)*

1. Minor . 3. Severe

2. Moderate X . 4. Disastrous

Cor nents: Town highways and culverts - Rte. 10 - R & M PR line couLd be affect d.by

flood damage.
*This rating may change as land use changes (future development).

8-3
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• . L-" .:. 2-r-217-2o

-2-

OUTLETS: OUTLET CONTROLS .,JJD DIi.FJDO IN

No. 1 Location and Type: northerly end of dam - conc. D.1. -4' +W.x 5 1/2'H

/Controls none, TYPE:

Automatic anual_ Operative Yes_ , No

Conments: D. I. box serves as overflow outlet - empties into concrete box .
culvert - 8' sq.

No. 2 Location and Type: 32" dia. C. I. ine under r) -. ard inside of box culvert.

Controls yes , Type: Rodney Hunt gate valve Type 3004 - Serial 305

Automatic . 4anual X • Operative Yes , No X

Corents: Gate valve rod bent - control housina broken and timber surjoort
gone - gate silted over.

No. 3 Location and Type:Outlet end of 32" C.I. pipe - 2 ea. 4" dia. C.I. pipes

Controls yes , Type: Gate valves

Automatic . Manual X . Operative Yes X , No_.

Comments: Outlet end of 32" Dine has a steel olate with 2 ea. 4" dia. outlet.
pipes in ift.

Drawdown present Yes X , No . Operative Yes , No X
Comments: controls broken - see item #2 above.

1 1/2:1 on earth embankmentD7. DANL UPSTREA4 FACE: Slopevert. on conc.., Depth .Tater at Dam 6' +

Conc.
,:aterial: Turf X . _rush c4 Trees X . Rock fill . -fasonry X .Uood

Other

Condition: 1. Good . Major Repairs X

2. Vlinor Repairs . 4. Urgent Repp.irs_ _

Co-ments: Concrete walls badly snalled andcracked. 5iaI q!5ytt'ro_ arjng

from spalling of conc. near wate U _mbnkment loe ha
brush and tree growth.

1:1 variable on embankment
-DAM DOWvNSiREAYL FACE: Slope vert. on conc.

Conc.

Material: Turf 'X . Brush & TreesX * Rock Fill . MaWonry X . \ood .

Other

Condition: 1. Good . 3. Iajor Repairs_ _

2. Minor Repairs X 4 4. Urgent Repairs -.

L Coments: Concrete structure good - embankment slope has heavy brush and tree

Qrowth.



.-iO .10 2-6-217-?

EIERGENCY SPILWIAY: Available none. Needed No

Height Above Normal Watet? Ft.

Width Ft. Height Ft. Material

Condition: 1. Good . 3. Major Repairs_.

2. Minor Repairs . 4. Urgent Repairs .

Coinents: 10' +, of freeboard from too of DI. rim to road surface alona too of

embankment. -_

0  WALR LEVEL AT TIL&: OF INSPECTION: 1/6 Ft. Above X . Below_ _

Top Dam F.L. Principal Spillway _ _ _.

Other Rim of drop inlet box

Normal Freeboard 10 Ft.

O SUI4ARY OF DEFICIENCIES NOTED:
Growth (Trees and Brush) on - Heavy brush growth and 2" to 12" trees.

Animal B,'rrows and Washouts none found

Damage to S3. - m.,n of Dam minor erosion of slopes.

Cracked or Damaged . conc. walls on upstream side of dam badly soalled

Evidence of Seepage none found

Evidence of Piping none found

Leaks none found

Erosion__minor erosion of slopes

Trash and/or Debris Impeding Flow none found

Clogged or Blocked Spillway. none found

Other

, .- ~. :,



DAi I C. 2-6-217-2

-4-

OVEW.L CONDITION:

1. Safe

2. Minor repairs needed

3. Conditionally safe - major repairs needed X

4. Unsafe

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

RE ARIS AND REC01,24ED 2ATIONS: (Pully Explain)

Very little apparent repair has been made since last inspection of September 4, 1973.
Spalling of conc. walls appear to be approx. the same as at last inspection. The Rodney
Hunt gate control housing is now entirely unsupported by anything other than gate stem,
which is badly bent. Beaver activity is still evident but there was no beaver trash around
spillway area. Both gate valves on outlet end of drawdown conduit are now operable and
both were closed at time of inspection. Water was flowing over rim of D. I. too forcefully
to closely inspect interior of D.I. but structure appears to be still basically sound.

VVhile the condition of dam structure itself is poor, the culvert conduit under highway
appears good and this would control amount of water flow downstream. There is 10'
to 12' of freeboard to top of highway which further reduces hazard to downstrean area.
It appears that total collapse of dam proper would create little damage to downstream area
and would result mostly in draining impoundment.

HTS/bk

[ 8-26
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APPENDIX C
SELECTED PHOTOGRAPHS OF THE PROJECT

Page No.

Site location plan A

PHOTOGRAPHS

No.

1. View along the top of the dam from the left abutment. 1
(12/4/80)

2. Spillway box inlet viewed from the upstream slope of 1
the dam. The inoperable gate hoist is in the back-
ground. (12/4/80)

3. Inoperable gate hoist and spillway box inlet as observed 2
from the left side. (12/4/80)

4. Sawyer Pond looking upstream from the dam. (12/4/80) 2
5. Controlled outlet from the conduit in the spillway. 3

(12/4/80)
6. Ruins of mill about 50 feet downstream from the dam. 3

(12/4/80)
7. Bridge over stream about one mile downstream from the dam. 4

(12/4/80)
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1. VIEW ALONG THE TOP OF TH4E DAM FROM THE LEFT ABUTMENT
(12/4/80)

2. SPILLWAY BOX INLET VIEWED FROM THE UPSTREA? SLOPE OF THE DAM.
THE INOPERABLE GATE HOIST IS IN THE BACKGROUND.(12/4/80)

C-1



3. INOPERABLE GATE HOIST AND SPILLWAY BOX INLET AS OBSERVED
FROM THE LEFT SIDE.(12/4/80)

4. SAWYER POND LOOKING UPSTREAM FROM THE DAM.(12/4/80)

C-2



5. CONTROLLED OUTLET FROM THE CONDUIT IN THE SPILLWAY.
(12/4/80)

1 6. RUINS OF MILL ABOUT 50 FEET DOWNSTREAM FROM THE DAM.
(12/4/80)

B C- 3
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7. BRIDGE OVER STREAM ABOUT ONE MILE DOWNSTREAM FROM THE
DAM (12/4/80)

C-4
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SAWYER POND DAM

APPENDIX 0

HYDROLOGIC & HYDRAULIC COMPUTATIONS

TABLE OF CONTENTS

PAGE

Figure 1, Regional Vicinity Map Showing Flood Impact Area D-1

Figure 2, Regional Vicinity Map Showing Entire Watershed D-2

Drainage Area, Reservoir Area & Snyder Hydrograph Coefficients D-3

PMP Data, Spillway Plan & Section D-4

Stage-Discharge Computations and Stage-Discharge Tabulation D-5

Stage-Discharge & Stage-Storage Curves D-6

Breach Configuration, Hazard Sections 1 & 2 D-7

HEC-1 Dam Safety Version, Non-Breach Computer Output D-8 through D-11

HEC-1 Dam Safety Version, Breach Computer Output D-12 through D-17
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